Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

^Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 

* \ j£3^ OTHER DIGITAL SERVICES 

* " 1/12 




Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

2/12 




Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

3/12 




Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

4/12 




Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

5/12 



CO 



CVJ 



o 

CVJ 



i 



o 

LJO 

QO 



I 



CD 
CO 
CM 



O 
CO 



tr 

LU 

go 

>LU 



cr 

LU 

h- 

CL 
< 

< 

O 
LU 
Q 



o 

CO 
CM 



CO 



10 

CM 



tr 
o 

CO 
CO 

Qo 

QO 

z) cr 



CO 
CM 



v. 



DC 

o 

CO 
CO 

go 



10 
00 



■ ' ' ■ ir 



r 



O CO 

10 

CM CM 



CM 
CM 



cr 

LU 
Q 

00 

LUO 
Q_ LU 



T 



O 
111 

Q 
5=> 



CM 
CM 



CO 
CO 



CO 
O 

X 

cpCC 
cm CD 



Q 

cr 
< 
o 

CD 

> 

LU 

Q 
LU 

cr 
< 
cr 



O 
cr 



O 
o 

LU 



LU 

cr 

Q 
LU 

oc 
< 
cr 



00 



r 



CO 



CM 
CO 



I 



00 



Q > ^ 
LU LU O 

cr £ 0 < 
<Oluq_ 
g[ocr Q 

?<cc< 



o 



8 



Application No.: 10/731,310 Inventor: RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

6/12 



VIDEO ON DEMAND PROCESS 
"PULL" TECHNOLOGY 



106 



USER'S VIDEO ON DEMAND 
SELECTION IS RECEIVED 
BY NETWORK ADAPTER 30 



I 



z: 



108 



VIDEO SELECTION AND IP ADDRESS 
OF NETWORK ADAPTER 30 IS ENCAPSULATED 
INTO AN IP PACKET HAVING IP ADDRESS OF 
NETWORK ADAPTER 30 AS THE SOURCE 
ADDRESS AND THE IP ADDRESS OF THE VIDEO- 
ON-DEMAND SERVER AS THE DESTINATION 
ADDRESS, AND THE IP PACKET IS 
ENCAPSULATED INTO AN ETHERNET PACKET 
ADDRESSED TO GATEWAY AND LAUNCHED 
ONTO LAN. THE IP PACKET IDENTIFIES THE 
DESIRED MOVIE OR OTHER VIDEO SELECTION. 
THE GATEWAY LISTENS TO MANAGEMENT 
AND CONTROL BROADCAST MESSAGES 
INDICATING WHICH VIDEO CHANNELS AND 
SUBCHANNELS ARE AVAILABLE, AND PICKS 
ONE TO CAMP ON AND COMMANDS THE 
APPROPRIATE VIDEOON-DEMAND TUNERS 
TO TUNE TO THAT CHANNEL AND COMMANDS 
THE APPROPRIATE TRANSPORT 
DEMULTIPLEXER TO DEMULTIPLEX THE 
APPROPRIATE SUBCHANNEL THE GATEWAY 
THEN ADDS THE IDENTITY OF THE 
DOWNSTREAM VIDEOON-DEMAND CHANNEL 
AND SUBCHANNEL THE GATEWAYS 
VIDEOON-DEMAND TUNER AND VIDEO 
DEMULTIPLEXER WILL BE TUNED 
TO THE IP PACKET REQUESTING THE VIDEO 
DATA 



I 



/~110 



NETWORK INTERFACE CARD OF GATEWAY 14 
RECEIVES ETHERNET PACKET AND PASSES IT 
UP THROUGH INTERMEDIARY ETHERNET 
SOFTWARE PROTOCOL LAYERS TO IP PACKET 
SWITCHING/ROUTING PROCESS 



1 



112 



ROUTING PROCESS LOOKS UP 
DESTINATION IP ADDRESS OF 
PACKET AND DETERMINES THAT 
IT IS ADDRESSED TOAVIDEO- 
ON-DEMAND SERVER COUPLED 
TO HEADEND MODEM THAT IS 
DRIVING HFC 10 OR THE HEADEND 
CIRCUITRY DRIVING THE UPLINK 
TO THE SATELLITE NETWORK OR 
THE ADSL CENTRAL OFFFICE 



I 



z: 



116 



THE IP PACKET GETS ROUTED 
TO THE DOCSIS MODEM OR THE 
ADSL MODEM. FROM THERE IT 
GETS TRANSMITTED OVER THE 
HFC OR THE PSTN TO THE 
HEADEND, AND, FROM THE 
HEADEND, THE IP PACKET 
POSSIBLY GETS ROUTED OVER 
INTERNET AND/OR T1 OR DS1 
UNES OF THE PSTN TO THE VIDEO 
SERVER TO WHICH ITIS 
V ADDRESSED. 



I 



120 



OPTIONAL: HEADEND VERIFIES 
USER IS AN AUTHORIZED 
SUBSCRIBER TO THE REQUESTED 
SERVICE PRIOR TO ROUTING TO 
THE VIDEO SERVER 



I 



TO FIG. 6B 

COMPOSITION KEY 
6A 

6B 6C 
6D 6E 



FIG. 6A 
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124 



VIDEO SERVER READS IP PACKET OF 
REQUEST, OPENS APPROPRIATE FILE 
AND STARTS TRANSMITTING VIDEO DATA 
AS IP PACKETS ADDRESSED TO NETWORK h*- 
ADAPTER 30 THAT REQUESTED VIDEO. 
VIDEO DATA IS COMPRESSED AND 
^ENCRYPTED BEFORE TRANSMISSION. 



FROM 
FIG. 6A 



SATELUTE DELIVERY. 
OPTION 



-ADSL DELIVERY OPTION" 



HFC DELIVERY OPTION 

i_ C 



136 



VOD DATA PUT ON CHANNEL AND 
SUBCHANNEL IDENTIFIED IN 
CAMPING DATA GIVEN IN ORIGINAL 
REQUEST. ALTERNATIVELY, VIDEO 
SERVER AND HEADEND PUT IT ON 
UNUSED SUBCHANNELS OF AN 
UNDERUTILIZED CHANNEL AND SEND 
DOWNSTREAM MANAGEMENT AND 
CONTROL MESSAGES INDICATING 
WHERE VOD DATA CAN BE FOUND. 
GATEWAY INSTRUCTS TUNER 100 
AND TRANSPORT DEMULTIPLEXER 
WHERE TO FIND VOD DATA. TUNER 
102 REJECTS ALL OTHER RF SIGNALS 
AND DEMODULATES THE SIGNAL TO 
REMOVE THE RF CARRIER COMPONENT 
AND PASSES VIDEO-ON-DEMAND 
DATA BEARING I AND Q BASEBAND 
SIGNALS TO A/D MATRIX 130 WHERE 
I AND Q VALUES ARE SAMPLED FOR 
EACH CONSTELLATION POINT 



I 



•140 



VIDEO, AUDIO AND ASSOCIATED 
DATA (IF ANY) POINTS OF MPEG II 
COMPRESSED VOD DATA ARE 
RECOVERED FROM 
I CONSTELLATION POINTS 



T 



TO 
FIG. 6D 



FIG. 6B 



198 



1 



TO 

FIG. 

6C 



VIDEO SERVER FOR 
ADSL NETWORK SENDS 
VOD DATA TO AN ADSL 
CO WITHIN 3 MILES OF 
SUBSCRIBER VIA T1, 
DS1 OR OTHER HIGH 
SPEED LINE OR VIA 
ADSL DOWNSTREAM 
^CONNECTION 



I 



L 



202 



VOD DATA BEARING IP 
PACKETS ARE FDMA 
MULTIPLEXED ONTO ADSL 
DOWNSTREAM CARRIER 
AND SENT FROM CO TO 
GATEWAY OF REQUESTER 
BY APPROPRIATE LOCAL 
LOOP AND ARE RECEIVED 
BY ADSL MODEM IN 
GATEWAY j 



I 



206 



IP PACKETS ARE SENT 
TO ROUTING CIRCUITRY 
FROM ADSL MODEM WHERE 
THE ETHERNET ADDRESS 
THAT CORRESPONDS TO 
IP DESTINATION ADDRESS 
IS LOOKED UP. IP PACKETS 
ARE ENCAPSULATED INTO 
ETHERNET PACKETS AND 
SENT TO APPROPRIATE 
INTERFACE CIRCUITRY OF 
LAN TO WHICH THE 
NETWORK ADAPTER WHICH 
ORDERED THE VOD 
PROGRAM IS COUPLED 



TO FIG. 6D 
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208 




fa DEO SERVER FOR SATELLITE 
NETWORK SENDS VOD DATA 
TO SATELLITE UPLINK 
FACILITY BY APPROPRIATE MEANS 
\ SUCH AS T1 OR DS1 LINE , 



I 



210 



UPUNK FACILITY MODULATES VOD IP 
PACKETS ONTO DIRECTPC OR VOD 
UPUNK CARRIER AND TRANSMITS TO 
GEOSYNCHRONOUS SATELLITE 



I 



^212 



TRANSPONDER ON SATELLITE 
RECOVERS VOD IP PACKETS AND 
MODULATES THEM ONTO 
DIRECTPC OR VOD DOWNLINK 
^CARRIER AND TRANSMIT 



I 



L 



214 



DIGITAL VIDEO TUNER IN 
GATEWAY TUNES OUT ALL 
OTHER CARRIERS, DOES 
CONVENTIONAL CARRIER AND 
CLOCK RECOVERY AND 
DEMODULATES QPSK 
MODULATED VOD SIGNAL AND 
OUTPUTS BASEBAND I AND Q 
SIGNALS 



I 



224 



A/D CONVERSION AND QPSK 
CONSTELLATION POINTS 
DEMODULATED BACKTO THEIR 
ORIGINAL VALUES 



TRANSPORT DEMULTIPLEXER 
RECEIVES DATA FROM HOST 
TELLING IT WHICH SUBCHANNELS 
THE VOD DATA IS ON AND 
DEMULTIPLEXES VIDEO, AUDIO 
AND ANY ASSOCIATED DATA 
FROM THE SUBCHANNELS 
I SO IDENTIFIED 



FIG. 6C 



I 



^226 
^23 4 



OPTIONAL CONDITIONAL 
ACCESS CIRCUIT DECRYPTS 
OR OTHERWISE GATES VOD 
DATATO SUBSCRIBER 
ONLY IF SHE IS A LEGITIMATE 
SUBSCRIBER 



I 
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VOD DATA IS ENCAPSULATED 
INTO HOST BUS PACKETS AND 
TRANSMTTTED TO IP VIDEO 
CIRCUIT 158 



I 



238 



VOD IP PACKETS ARE 
REASSEMBLED OR VOD 
DATA THAT WAS NEVER IN IP 
PACKET FORMAT IS 
ENCAPSULATED INTO IP 
PACKETS WITH VIDEO AND 
AUDIO DATA ADDRESSED TO 
NETWORK ADAPTER AND 
ASSOCIATE DATA ADDRESSED 
TO WHATEVER PERIPHERAL 
NEED IT. IP PACKETS ARE 
THEN SENT TO ROUTING 
CIRCUIT 86 



I 



z: 



240 



ROUTER 86 LOOKS UP 
ETHERNET ADDRESS BOUND 
TO IP ADDRESS AND 
ENCAPSULATES EACH IP 
VOD PACKET INTO AN 
ETHERNET PACKET ADDRESSED 
TO THE NETWORK ADAPTER 
THAT ORDERED THE VOD 
PROGRAM AND SENDS IT 
V jQUT ON THE APPROPRIATE LAN J 

~~ | TO FIG. 6E 



Application No.: 10/731,310 Inventor RAKIB, et al. Docket No.: TER-008.1C 

Title: HOME NETWORK FOR ORDERING AND DELIVERY OF VIDEO ON DEMAND, TELEPHONE AND 
OTHER DIGITAL SERVICES 

9/12 



FROM 
FIG. 6B 



FROM FIG. 6B 



1 



144 



VIDEO, AUDIO AND ASSOCIATED 
DATA POINTS (IF ANY) ARE 
DEMULTIPLEXED FROM 
SUBCHANNEL EACH SET OF POINTS 
IS ARRIVING ON 



TO FIG. 6E 



I 



192 



CONDITIONAL ACCESS GATING IS DONE IF 
NOT ALREADY DONE AT HEADEND AND 
VIDEO, AUDIO AND ASSOCIATED DATA ARE 
ENCAPSULATED IN HOST BUS PACKETS AND 
ADDRESSED TO IP VIDEO ENCAPSULATION 
PROCESS 



TO FIG. 6E 



I 



194 



IP VIDEO CIRCUITRY REASSEMBLES IP 
PACKET FROM HOST BUS PACKETS OR 
ENCAPSULATES VIDEO AND AUDIO 
DATA INTO IP PACKETS ADDRESSED TO 
NETWORK ADAPTER AND ENCAPSULATES 
ASSOCIATED DATA INTO IP PACKET 
ADDRESSED TO APPROPRIATE 
PERIPHERAL SUCH AS TELEPHONE OR 
PC. IP PACKETS THEN SENT TO 
ROUTING PROCESS CIRCUITRY 

v . y 



I 



196 



ROUTING PROCESS CIRCUITRY LOOKS UP 
ETHERNET ADDRESS THAT CORRESPONDS TO 
IP ADDRESS OF VOD DATA AND 
ENCAPSULATES IP PACKETS INTO ETHERNET 
PACKETS AND SENDS TO NIC FOR LAN 
COUPLED TO TV WHERE PROGRAM TO BE 
SHOWN 



FIG. 6D 
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WIDEBAND INTERNET ACCESS PROCESS 



z: 



278 



PERSONAL COMPUTER 22 OR 
NETWORK COMPUTER 24 OR 
26 LAUNCHES BROWSER OR 
OTHER APPLICATION THAT 
NEEDS INTERNET ACCESS (OR 

DOWNLOADS IT FROM LAN 
SERVER OR WAN SERVER ON 
WHICH IT IS RESIDENT) AND 
ENTERS A URL FOR A WEB 
PAGE TO ACCESS 



I 



^-282 



URL PASSED TO TCP/IP 
PROTOCOL PROCESSES AND 
CONVERTED TO IP PACKET 
REQUESTING DOWNLOADING 
^OF THAT WEB PAGE , 



I 
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IP PACKET IS 
ENCAPSULATED IN 
ETHERNET PACKET 
ADDRESSED TO GATEWAY 



I 
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GATEWAY RECEIVES 
ETHERNET PACKET, STRIPS 
OFF ETHERNET HEADER, 
LOOKS UP DESTINATION 
ADDRESS OF IP PACKET IN 
ROUTING TABLES AND 
FORWARDS TO 
APPROPRIATE UPSTREAM 
TRANSMITTER 



I 



288 



IP PACKET IS RECOVERED BY 

THE HEADEND MODEM OR 
ADSL MODEM AT THE CO OR 

THE SATELLITE UPLINK 
FACILITY AND PASSED TO A 
ROUTER COUPLED TO THE 
INTERNET 



290 



ROUTER SENDS IP PACKET 
TO WEB SERVER IDENTIFED 
IN URL 



I 



/-292 



WEB SERVER OPENS UP WEB 
PAGE IDENTIFIED IN URL AND 
BEGINS SENDING DATA THEREOF 
BACK TO ROUTER AS A SERIES OF 
IP PACKETS 



I 



294 



ROUTER ROUTS IP PACKETS TO 
DOWNSTREAM TRANSMITTER 

WHICH TRANSMITS IP PACKETS 
TO GATEWAY AT PREMISES OF PC 
OR NC THAT ORDERED WEB PAGE 



I 



296 



IP PACKETS ARE RECOVERED 
AT GATEWAY AND SENT TO 
ROUTING CIRCUIT WHERE THEY 

ARE ROUTED AND 
ENCAPSULATED INTO ETHERNET 
PACKETS ADDRESSED TO THE 
PC OR NC THAT REQUESTED 
THE DATA, AND TRANSMITTED 
ON APPROPRIATE LAN 



I 
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PC OR NC NIC RECEIVES 
THE ETHERNET PACKETS, DOES 
ERROR CORRECTION, PASSES 
THE IP PACKETS UP TO THE TCP/IP 

PROTOCOL LAYERS, IP PACKET 
HEADERS ARE STRIPPED OFF AND 
TCP PROTOCOL MAKES SURE ALL 
PACKETS ARRIVED. PAYLOAD 

DATA IS THEN SENT TO 
APPLICATION PROCESS THAT 
REQUESTED IT FOR DISPLAY. 



FIG. 7 
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FROM FIG. 6D 



L 



244 



FROM 
FIG. 6D 



NETWORK INTERFACE CIRCUIT OF 
NETWORK ADAPTER 30 AT TV 
WHERE VOD PROGRAM IS TO BE 
DISPLAYED CARRIES RECEIVES 
ALL ETHERNET PACKETS AND 
KEEPS PACKETS ADDRESSED TO 
NETWORK ADAPTER. ETHERNET 
HEADER IS STRIPPED OFF AND 
ERROR DETECTION AND CORRECTION 
ARE DONE AND RESULTING IP PACKET 
IS TRANSMITTED TO IP VIDEO CIRCUIT 



I 



L 



248 



IP VIDEO CIRCUIT FILTERS OUT JUST IP 
PACKETS ADDRESSED TO NETWORK 
ADAPTER, STRIPS OFF IP HEADER AND, 
OPTIONALLY, ROUTES MENU DATA 
PACKETS TO 2/3 D GRAPHICS CIRCUIT 
AND COMPRESSED VIDEO AND AUDIO 
PACKETS TO MPEG DECODER 



I 



L 



258 



COMPRESSED BIT STREAM IS 
UNCOMPRESSED INTO VIDEO BIT 
STREAM REPRESENTING YUV 
FORMAT VIDEO SIGNAL AND AN 
AUDIO BIT STREAM, EACH OF 
WHICH IS OPTIONALLY ENHANCED 



I 



262 



VIDEO ENCODER RECEIVES 
DIGITIZED YUV SIGNAL AND 
CONVERTS IT TO AN NTSC, PAL OR 
SECAM OR COMPOSITE FORMAT 
ANALOG VIDEO SIGNAL FOR 
DISPLAY BY A TV 



FROM 
FIG. 6C 

t 



272 



AUDIO PROCESSOR 
CONVERTS AUDIO 
DATA TO AUDIO 
SIGNAL FOR 
COUPLING INTO 
AUDIO INPUT OF TV 



I 



274 



IF RF INPUT OF TV 
TO BE USED, NTSC, 
PAL OR SECAM 
OUTPUT OF VIDEO 
ENCODER IS 
MODULATED ONTO 
AN UNUSED CHANNEL 
FREQUENCY SUCH 
IAS CHANNEL 3 , 



FIG. 6E 
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